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SRO\PHUV 7KHVH V\VWHPV FDQ SURYLGH KLJK UHVROXWLRQ EXW FKDQJLQJPDWHULDOV IRU HDFK OD\HU PDNHV WKH SULQWLQJ
SURFHVVYHU\FRPSOLFDWHGDQGVORZ$OVRHIIRUWVKDYHEHHQWRXVHVHOHFWLYHODVHUVLQWHULQJZLWKPXOWLSOHSRZGHUV>@
0XOWLPDWHULDOLQNMHWEDVHGV\VWHPVKDYHDOVREHHQGHYHORSHG>@7KHUHDUHPDFKLQHVIRUVHOHFWLYHODVHUFODGGLQJ
ZKLFKFDQSURGXFHD'PXOWLPDWHULDOSURGXFWEXWWKHSURGXFWLRQSUHFLVLRQGRHVQRWH[FHHGPLFURQVDQG
WKHSURGXFWUHTXLUHVVLJQLILFDQWLPSURYHPHQWVXFKDVPLOOLQJ
7KH VHOHFWLYH ODVHU VLQWHULQJPHOWLQJ 6/66/0 SURFHVV LV ZHOO VXLWHG WR WKH LQFRUSRUDWLRQ RI PXOWLSOH
SRZGHUHGPDWHULDOV >@ %XW DOO SUHVHQWHG RQ WKHPDUNHWPHWKRGV DQG DPDFKLQHV IRU SURGXFWLRQ ' REMHFWV E\
VHOHFWLYH ODVHU VLQWHULQJPHOWLQJ DUH IRFXVHG RQ WKH XVH RI D VLQJOH SRZGHU 0DFKLQHV IRU SURGXFWLRQ RI PXOWL
PDWHULDO SURGXFWV E\ VHOHFWLYH ODVHU VLQWHULQJPHOWLQJ 6/66/0 SURFHVV ZKLFK PDNHV LW SRVVLEOH WR REWDLQ
DFFXUDF\XSWRPLFURQVDUHDEVHQW
'LIIHUHQW DSSURDFKHVZHUHPDGH IRUPXOWLPDWHULDOSDUWVSURGXFWLRQE\ VHOHFWLYH ODVHUPHOWLQJVLQWHULQJ$RQH
GLPHQVLRQDO SDUWV FDQ EH SURGXFHG XVLQJ VWDQGDUG 6/0PDFKLQH HTXLSPHQW )RU IXOO\ WKUHH GLPHQVLRQDO PXOWL
PDWHULDO SDUWV SURGXFWLRQ QHZ UHFRDWLQJPHWKRGV DQGPHFKDQLVPV KDYH EHHQ HODERUDWHG RQH RIZKLFK EDVHG RQ
HOHFWURVWDWLF>@DQGVHFRQGRQHLVQR]]OHPHFKDQLVP>@7KH6/66/0SURFHVVSUHVHQWO\XVHVDUROOHURUEODGH
GHYLFHWRVZHHSWKLQOD\HUVRIDVLQJOHSRZGHUHGPDWHULDODFURVVWKHEXLOGDUHD,WZDVFRQFOXGHGWKDWLWLPSRVVLEOH
WRGHOLYHUPXOWLSOHPDWHULDOVZLWKUROOHURUEODGHZLWKRXWFURVVFRQWDPLQDWLRQ>@,WKDVEHHQSURSRVHGWRUHSODFH
WKLVUROOHUGHYLFHE\DQDUUD\RIKRSSHUQR]]OHVWKDWFDQGLUHFWO\SDWWHUQHGUHJLRQVRIPXOWLSOHSRZGHUHGPDWHULDOV
>@$OVRWKHPHWKRGZKLFKFRPELQHUROOHUDQGQR]]OHGHOLYHU\DQGYDFXXPUHPRYDOKDVEHHQSURSRVHG>@
7KHVHPHWKRGVGRQ
W\HOGDUHTXLUHGVSDWLDOUHVROXWLRQUDWHRISRZGHUGHOLYHU\DVWKHQR]]OHGLDPHWHUVVPDOOHUWKDQ
PLFURQLVQRWSRVVLEOHWRXVH>@DQGPRYLQJVSHHGVDERYHPPVFDQQRWFUHDWHFRPSOHWHSULQWHGOLQHV
>@0RUHRYHUWKHVHPHWKRGVDUHYHU\VRSKLVWLFDWHGIRULQGXVWULDOSURPRWLRQ
6R IDU DW WKHSUHVHQW WLPH WKHUH DUHQR WHFKQLFDO VROXWLRQV WR EH LPSOHPHQWHG LQ WKH IUDPHZRUNRI WKH LQGXVWULDO
SURGXFWLRQ SURFHVV RI PDQXIDFWXULQJ PXOWLPDWHULDO REMHFWV IURP PHWDO FHUDPLFV DQG HQJLQHHULQJ SODVWLFV E\
6/66/0
1HZPHWKRGDQG6/0PDFKLQHIRU'PXOWLPDWHULDOSDUWVSURGXFWLRQKDVEHHQHODERUDWHG>@ZKHUHVWDQGDUG
UHFRDWLQJV\VWHPVZLWKUROOHURUEODGHFDQEHXVHG7KHPDLQLGHDFRQVLVWVLQXVLQJDQDUURZIUDFWLRQRISRZGHUVRI
YDULRXVPDWHULDOVZLWKGLIIHUHQWPHGLXPSDUWLFOHVL]HDQGVSHFLDODOJRULWKPRISRZGHUOD\HUUHFRDWLQJ7KLVQRWRQO\
PDNHVSRVVLEOHWKUHHGLPHQVLRQDOPXOWLPDWHULDOSDUWVEXWWKLVPHWKRGHQDEOHVWRVHSDUDWHWKHRYHUIORZSRZGHUVRI
DYDULRXVPDWHULDOVIRUUHXVH

0HWKRGRIWKHPXOWLPDWHULDOSDUWVSURFHVVLQJ
$ PHWKRG LQYROYHV WKH VHOHFWLRQ RI SRZGHUV RI YDULRXV PDWHULDOV DFFRUGLQJ WR GLDPHWHU WKH VXFFHVVLYH
DSSOLFDWLRQRI OD\HUVRISRZGHURIDJLYHQ WKLFNQHVVGXULQJ WKHYHUWLFDOGLVSODFHPHQWRIDSLVWRQRIELOGFKDPEHU
ZLWKDQREMHFWWREHVLQWHUHGDQGWKHSURJUDPPHGVHOHFWLYHVLQWHULQJPHOWLQJRIDJLYHQDUHDLQWKHSODQHRIHDFK
OD\HU$IWHUVLQWHULQJWKHSLVWRQLVUDLVHGWKURXJKDKHLJKWRIOD\HUXQVLQWHUHGSRZGHULVUHPRYHGIURPDOD\HU7KH
SLVWRQLVWKHQUHWXUQHGDQGDOD\HURISRZGHUKDYLQJDGLIIHUHQWGLDPHWHUDQGEHLQJRIDGLIIHUHQWPDWHULDOLVDSSOLHG
DQGVHOHFWLYHO\VLQWHUHG7KHSURFHVVLVUHSHDWHGWKHUHTXLVLWHQXPEHURIWLPHVGHSHQGLQJRQWKHQXPEHURIPDWHULDOV
DSSOLHGLQDOD\HUSURGXFLQJVLQWHUHGDUHDVIURPSRZGHUVRIGLVVLPLODUPDWHULDOVLQDVLQJOHOD\HU:KHQWKHREMHFW
VLQWHULQJ SURFHVV LV ILQLVKHG WKH XQVLQWHUHG SRZGHU LV UHPRYHG IURP WKH EXLOG FKDPEHU DQG WKH SRZGHUV DUH
VHSDUDWHG DFFRUGLQJ WR GLDPHWHU WKXV VHSDUDWLQJ WKH SRZGHUV RI GLVVLPLODUPDWHULDOV 7KH VHSDUDWHG SRZGHUV DUH
UHWXUQHG WR IHHG FRQWDLQHUV DQG DUH UHXVHG 7KH WHFKQLFDO UHVXOW FRQVLVWV LQ WKH SRVVLELOLW\ RI SURGXFLQJ REMHFWV
KDYLQJSUHVFULEHGSURSHUWLHVXVLQJSRZGHUVRIGLVVLPLODUPDWHULDOV ORFDWHG LQDVLQJOHKRUL]RQWDOSODQH LQDVLQJOH
OD\HU7KHSULQFLSOHRIWKHPHWKRGLVLOOXVWUDWHGLQ)LJ
%\VLHYHWKHSRZGHUVRIGLVVLPLODUPDWHULDOZLWKGLIIHUHQWDSSRLQWHGGLDPHWHURIWKHSDUWLFOHVIRUHDFKPDWHULDO
DUHVHOHFWHG)LJ$VWKLVWDNHVSODFHSDUWLFOHVGLDPHWHUVRIWKHGLVVLPLODUSRZGHUVDUHUHODWHGDVPXOWLSOH
 Yuri Chivel /  Physics Procedia  83 ( 2016 )  891 – 898 893

)LJ3RZGHUVGLVWULEXWLRQV   )LJ6WDJHVRIPXOWLPDWHULDOVLQWHULQJ
2QWKHEXLOGSLVWRQRIWKHEXLOGFKDPEHU)LJ$WKHOD\HUDȝPWKLFNRISRZGHULVDSSOLHG$IWHUVLQWHULQJ
WKHDUHDWKHEXLOGSLVWRQLVUDLVHGWKURXJKDKHLJKWDRIWKHOD\HUDQGXQVLQWHULQJSRZGHULVUHPRYHG)LJ%
7KHUHDIWHUSLVWRQUHWXUQVWRLWVSUHYLRXVSRVLWLRQ)LJ&WKHOD\HUDȝPWKLFNRISRZGHURWKHUPDWHULDODQG
RWKHUSDUWLFOHVGLDPHWHU LVDSSOLHG6HOHFWLYHODVHUPHOWLQJLVFDUULHGRXWDW WKHDUHD7KHSURFHVV LVUHSHDWHGWKH
UHTXLVLWHQXPEHURIWLPHV
$IWHUWKHVLQWHULQJRIWKLVOD\HUWKHEXLOGSLVWRQLVORZHUHGWKURXJKDKHLJKWERIWKHQH[WOD\HU)LJ'7KHQHZ
SRZGHUOD\HULVDSSOLHGDQGWKHDERYH±OLVWHGRSHUDWLRQVDUHFDUULHGRXWDWQHZOD\HUDVDQH[DPSOHVLQWHULQJWKH
DUHD
$IWHUFRPSOHWLRQRIWKH'REMHFWVLQWHULQJXQVLQWHULQJSRZGHULVUHPRYHGIURPEXLOGFKDPEHUDQGVHSDUDWLRQRI
WKHSRZGHUVDFFRUGLQJWKHLUGLDPHWHUVE\VLHYLQJLVFRQGXFWHGDQGLQVRGRLQJSRZGHUVRIGLVVLPLODUPDWHULDOVDUH
VHSDUDWHG
)URPWLPHWRWLPHXSVDQGGRZQVRIWKHEXLOGSLVWRQDWGLIIHUHQWKHLJKWDQGGHSWKLQDFFRUGDQFHZLWKWKHOD\HUV
FRPSRVLWLRQDOORZ WRREWDLQVLQWHUHGDUHDVIURPSRZGHUVRIGLVVLPLODUPDWHULDOV LQDVLQJOH OD\HUWRREWDLQVSDWLDO
FXUYH LQWHUIDFH EHWZHHQ WKH DUHDV IURP GLVVLPLODU PDWHULDOV WR SURGXFH IXOO\ WKUHH GLPHQVLRQDO PXOWLPDWHULDO
REMHFW7KHKDUQHVVLQJRIGLVWLQFWLRQLQSDUWLFOHGLDPHWHUVRIDSRZGHUVIURPGLVVLPLODUPDWHULDOVIRULWVVHSDUDWLRQ
PDNHLWSRVVLEOHWRDFKLYHKLJKHIILFLHQF\RIWKHSRZGHUUHXVH
6/0PDFKLQHFRQFHSW
)RUUHDOL]DWLRQRIWKHQHZPHWKRGRIPXOWLPDWHULDOSURFHVVLQJWKHFRQFHSWRI6/0PDFKLQHKDVEHHQHODERUDWHG
6/0PDFKLQH LVPDGHXSRI ODVHU ODVHU VFDQQHUZLWK)WHWD OHQV SURFHVVLQJ FKDPEHUEXLOG FKDPEHUZLWKEXLOG
SLVWRQZKLFKPRYHVSRZGHUOD\HUDQG'±REMHFWLQYHUWLFDOGLUHFWLRQVHYHUDOIHHGLQJFRQWDLQHUVUHFRDWHUSRZGHU
IHHGLQJV\VWHPZKLFKFRQVLVWVRIVHYHUDOLGHQWLFDOPRGXOHVEXLOGSODWIRUPFOHDQLQJV\VWHPIRUUHPRYLQJXQVLQWHUHG
SRZGHU VLHYLQJVWDWLRQIRUXQVLQWHUHGSRZGHUJDWKHULQJVHSDUDWLRQDQGYDFXXPWUDQVSRUWDWLRQ WRSRZGHUIHHGLQJ
FRQWDLQHUVIRUUHXVH
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
)LJ6HOHFWLYHODVHUPHOWLQJPDFKLQHGHVLJQ
7KHHVVHQFHRIWKHFRQFHSWLRQLVLOOXVWUDWHGLQ)LJZKHUH
ODVHUODVHUVFDQQHUZLWKOHQV±EXLOGSODWIRUPSRZGHUOD\HU'REMHFWSURFHVVLQJFKDPEHU
VXUIDFHFOHDQLQJV\VWHPVKXWRIIYDOYHZLQGRZEXLOGFKDPEHUJDVV\VWHPYDFXXPV\VWHP
±SRZGHUFRQWDLQHU±RSHQLQJVIRUUHPRYLQJWKHXQVLQWHUHGSRZGHU±PRWRURIYHUWLFDOWUDQVSRUWV\VWHP
IRUSRZGHU VHSDUDWLRQE\ VLHYLQJ FRQWDLQHUVRI VHSDUDWHGSRZGHUV VLHYLQJ VWDWLRQYDFXXP WUDQVSRUW
V\VWHPUROOHUUHFRDWHUSRZGHUIHHGLQJV\VWHPSRZGHUIHHGLQJFRQWDLQHUGLVWULEXWHU
$IWHU ILQLVKLQJ WKH VLQWHULQJRI WKH'REMHFWEXLOGSLVWRQ LV ORZHUHGGRZQDQGXQVLQWHUHGSRZGHU LV UHPRYHG
WKURXJKDRSHQLQJVLQEXLOGFKDPEHU,QVLHYLQJVWDWLRQWKHSRZGHULVVHSDUDWHGLQWRSRZGHUVRIGLVVLPLODUPDWHULDOV
DQGUHXVHG
7KLV6/0PDFKLQHRIIHUVHVVHQWLDOGLVVLPLODULWHVDQGDGYDQWDJHVRYHUWKHNQRZQPDFKLQHV7KHUHLVSRVVLELOLW\
WRVLQWHULQJVHYHUDOSRZGHUVLQWKHVDPHOD\HUVHTXHQWLDOO\LQVWHDGRISDUDOOHO2ZLQJWRWKDWWHFKQRORJLFDOUHJLPH
RI VLQWHULQJ RI WKH GLVVLPLODU PDWHULDOV ZLWK GLIIHUHQW PHOWLQJ WHPSHUDWXUH DQG WKHUPDO FRQGXFWLYLW\ VLPSOLI\
EHFDXVHZLWKLQ WKH HYHU\ VWHS RI VLQWHULQJSRZGHU LV IHG RQ WKH FRPSDFWPDWHULDO$VZHOO DV WKH EXLOG SODWIRUP
FOHDQLQJV\VWHPDQGV\VWHPIRUPDWHULDOVHSDUDWLRQDFFRUGLQJWKHVL]HRIDSDUWLFOHVKDVQRDQDORTXHV

&RQFHSWRIEXLOGSODWIRUPFOHDQLQJV\VWHPGHVLJQ
5HPRYDORIWKHXQVLQWHUHGSRZGHUDWWKHSURFHVVRIWKHPXOWLPDWHULDO'REMHFWSURGXFWLRQKDVEHHQWKHREMHFW
RIPXFKDWWHQWLRQLQWKHUHDO]DWLRQRIWKHQHZPHWKRG7KHHVWLPDWLRQVKRZVWKDWKHLJKWRISRZGHUEHDGGXULQJWKH
SURFHVVRIUHPRYLQJDSRZGHUOD\HUVZLWKWKLFNQHVVȝPDWDGLVWDQFHPPUDQJHXSWRPP+LJK
TXDOLW\FOHDQLQJ LVQRWSRVVLEOHH[FOXVLYHO\PHFKDQLFDOO\%HFDXVHRI WKLVDQRULJLQDOFRPELQDWLRQRIPHFKDQLFDO
DQGYDFXXPFOHDQLQJKDVEHHQHODERUDWHG)URPWKHSRZGHUEHDGVXUSOXVSRZGHULVGUDZQRIIE\DYDFXXPFOHDQHU
7KHEUXVKFOHDQLQJLVDFKLYHGE\WKHJDVVXSSO\WKURXJKD[LVRIWKHUROOHUDQGYDFXXPFOHDQHU

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

)LJ%XLOGSODWIRUPFOHDQLQJV\VWHPGHVLJQ

7KHHVVHQFHRIWKHFRQFHSWLVLOOXVWUDWHGLQILJZKHUH
EXLOGSODWIRUPSRZGHUEHDUGSRZGHUSD\HUFKDQQHORIYDFXXPUHPRYLQJRI WKHEHDUGD[LVRI WKH
FOHDQLQJUROOHUVKDIWRIWKHFOHDQLQJUROOHUEUXVKJDVVXSSO\EUXVKFOHDQLQJGHYLFH

(ODERUDWLRQRIWKHPRQLWRULQJV\VWHP
)DEULFDWLRQRIWKHPXOWLPDWHULDO'REMHFWZLWKKLJKDFFXUDF\SDUWLFXODUO\LQWKHFRQWDFWDUHDEHWZHHQGLVVLPLODU
PDWHULDOVUHTXLUHVSUHFLVLRQPRQLWRULQJERWKSURFHVVRIWKHSRZGHUOD\HUUHFRDWLQJDQGSURFHVVRIVLQWHULQJ
)RUSUHFLVHFRQWURORIGLPHQVLRQVDQGTXDOLW\RIWKH'±REMHFWLQWKHSURFHVVRIVHOHFWLYHODVHUPHOWLQJWKHQHZ
PHWKRG DQG DSSDUDWXV KDYH EHHQ HODERUDWHG > @ 7KH SURFHVV RI PHOWLQJ LV PRQLWRULQJ E\ PHDVXUHPHQWV
WHPSHUDWXUH GLVWULEXWLRQ LQ ODVHU LUUDGLDWLRQ ]RQH XVLQJ D KLJK VSHHG GLJLWDO &&' ± FDPHUD DQG PD[LPXP
WHPSHUDWXUHLQODVHUVSRWE\S\URPHWHU
)RUPRQLWRULQJRIGLPHQVLRQVDQGTXDOLW\ WKH'VFDQQHUKHDG LVKRXVHG RQUHFRDWHUSRZGHUIHHGLQJV\VWHP
)LJD$IWHUVLQWHULQJRIHDFKOD\HURIWKH'REMHFWZKHQDSSO\LQJWKHQH[WOD\HURISRZGHUWKHLPDJHRIWKH
VLQWHUHGOD\HULVUHJLVWHUHGE\VFDQQHUZLWKDUHVROXWLRQRIXSWRVHYHUDOPLFURQV7KHLPDJHLVFRPSDUHGZLWKWKH
SURJUDPVSHFLILHGVHFWLRQDQGWKHH[SRVXUHSDUDPHWHUVODVHUSRZHUVSHHGDQGWKHODVHUVSRWVFDQQLQJVRIWZDUHFDQ
EHDGMXVWHGEHIRUHVLQWHULQJWKHIROORZLQJOD\HU$OVRDTXDOLW\RIDSSOLHGSRZGHUOD\HULVFRQWUROOHGZKHQUHFRDWHU
PRYHV EDFN 8VLQJ ' LPDJH VFDQQHU LW LV SRVVLEOH WR REWDLQ VSDWLDO UHVROXWLRQ XS WR  GSL ZKLFK LV
XQDWWDLQDEOHE\RWKHUGHYLFHV
 
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)LJ2SWLFDOPRQLWRULQJV\VWHP±DWHVWRISRZGHUIHHGLQJEWHVWREMHFW±F,QR[SRZGHUVLQWHUHGOD\HURI&XSRZGHUWKLFNQHVV
ȝP6FDQUHVROXWLRQ±GSL

7KHHVVHQFHRIWKHFRQFHSWLRQLVLOOXVWUDWHGLQ)LJZKHUH
  ODVHU  URWDU\PLUURU±JDOYDQRPHWHU VFDQQHU± OHQV  WKH VXUIDFHEHLQJ WUHDWHG )WHWD OHQV
GLFKURLF PLUURU    WKH GLDSKUDJP RI S\URPHWHU   ILEHU  ± S\URPHWHU  ± ILOWHUV  ± OHQV  ±
YLGHRFDPHUD±GLFKURLFPLUURUILOWHU±LOOXPLQDWLRQODVHUWHOHVFRSH±KRXVLQJSLVWRQUH
FRDWHU±'LPDJHVFDQQHU

$QLOOXPLQDWLRQVRXUFHIRUEDFNOLJKWRIWKHVXUIDFHZKRVHUDGLDWLRQXVLQJDWHOHVFRSHDQGURWDWLQJPLUURU
DQGPLUURU LV LQWURGXFHG LQWRJDOYDQRPHWHU VFDQQHUDQG IRFXVHV LQ WKH WUHDWPHQW DUHD7KH VXUIDFH LPDJHDW
VRXUFHZDYHOHQJWKLVFRQVWUXFWHGXVLQJWKH)WHWDOHQVDQGOHQVLQWKHSODQHRIWKHPDWUL[RIYLGHRFDPHUD
WKURXJKWKHILOWHUVZKLFKDOORFDWHVHLWKHULOOXPLQDWLRQODVHUUDGLDWLRQRUWKHUPDOUDGLDWLRQRIWKHVXUIDFH
5HVXOWVRIWHVWDSSO\LQJIRUSRZGHUIHHGLQJRQWHVWREMHFW)LJEFDUHVXWLVIDFWRU\0LQRUDPRXQWKRISRZGHU
IDOORQVXUIDFHRISUHYLRXVO\VLQWHUHGDUHDKDVQRHIIHFWRQWKHVLQWHULQJRIWKHSRZGHULQDUHD

0HWRGRORJ\RIWKHPXOWLPDWHULDOREMHFWVLQWHULQJ

:KHQVLQWHULQJWKHPXOWLPDWHULDOREMHFWZLWKKLJKDFFXUDF\SDUWLFXODUDWWHQWLRQKDVEHHQJLYHQWRVKULQNDJHDQG
GLVVROXWLRQ
:KHQ VROLG SKDVH DQG PHOW DUH LQ FRQWDFW D SURFHVV RI GLVVROXWLRQ RI D VROLG SKDVH LQ PHOW RFFXUV $W DQ
XQLGLPHQVLRQDODSSUR[LPDWLRQWKHSRVLWLRQRIVROLGVXUIDFHLVGHILQHGDV>@

ǻ; EĮW         

ZKHUHĮ±GLIIXVLYLW\E±IDFWRUGHSHQGHQWRQPDWHULDOIRUVWHHOE 
1RPLQDOGLIIXVLYLW\RIVROLGHOHPHQWVLQPHOWVWHHOIRUH[DPSOHDUHDVVXPHGWREHĮ îPVIRUDOOWKH
HOHPHQWV>@7KHFDOFXODWLRQVDOVRFRQVLGHUHGWKHHIIHFWRIHQKDQFHGGLIIXVLRQRIVROLGHOHPHQWVGXHWRPHOWIORZ
E\LQFUHDVLQJWKHGLIIXVLYLW\DUELWUDULO\WRDYDOXHRIĮ îPV7KHUHVXOWVRIFDOFXODWLRQVDUHSUHVHQWHGLQ
)LJ





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
)LJ'LVVROXWLRQRIVROLGLQPHOWYHUVXVWLPHĮ îPVĮ îPV

7RDYRLGZDVK±RXWRILQWHUIDFHWKHWLPHRIVROLGPHOWFRQWDFWPXVWEHUHGXFHG6SHFLDOVWUDWHJ\RIVFDQQLQJPXVW
EHDSSOLHGIRUWKLV$OVRVSHFLDOVWUDWHJ\RIVFDQQLQJPXVWEHDSSOLHGZKHQVLQWHULQJPHOWLQJXQGHUKLJKVKULQNDJH
)LJ$SRVVLEOHVROXWLRQWRDYRLGRYHUKHDWLQJQHDUWKHVLGHVDQGWRHTXLOLEUDWHWKHWHPSHUDWXUHJUDGLHQWLVWRXVH
VSLUDOVFDQQLQJ)LJ,IWKHVFDQVSHHGLVKLJKHQRXJKWKHVSLUDOVFDQQLQJOHDGVWREHWWHUUHVXOWVWKDQWKHVWDQGDUG
SDUDOOHOOLQHVWUDWHJ\
 
)LJ6WUDWHJ\RIVFDQQLQJDWKLJKVKULQNDJHVLQWHUHGSRZGHU±SRZGHUODVHUEHDPPHOWIURQWODVHUVSRW±VFDQWUDFN

$FFRUGLQJWRSURSRVHGVWUDWHJ\)LJIRUFORVLQJWKHUHFHVVLQWKHVLQWHUHGSRZGHUE\PHOWLQJWKHOD\HURIWKH
SRZGHU  VFDQQLQJ PXVW EH FDUULHG RXW IURP WKH FHQWUH RI WKH UHFHVV WR LQWHUIDFH 0HOW IURQW LV PRYLQJ WR WKH
LQWHUIDFHDQGPHOWHGSRZGHULVORZHUHGLQWRUHFHVVILOOLQJLW7KHWLPHRIVROLGPHOWFRQWDFWLVPLQLPXP

&RQFOXVLRQ

1HZPHWKRG DQG 6/0PDFKLQH IRU 'PXOWLPDWHULDO SDUWV SURGXFWLRQ KDV EHHQ HODERUDWHG ZKHUH VWDQGDUG
UHFRDWLQJV\VWHPVZLWKUROOHURUEODGHFDQEHXVHG7KHPDLQLGHDFRQVLVWVLQXVLQJDQDUURZIUDFWLRQRISRZGHUVRI
YDULRXVPDWHULDOVZLWKGLIIHUHQWPHGLXPSDUWLFOHVL]HDQGVSHFLDODOJRULWKPRISRZGHUOD\HUUHFRDWLQJ7KLVQRWRQO\
PDNHVSRVVLEOHWKUHHGLPHQVLRQDOPXOWLPDWHULDOSDUWVEXWWKLVPHWKRGHQDEOHVWRVHSDUDWHWKHRYHUIORZSRZGHUVRI
DYDULRXVPDWHULDOVIRUUHXVH
)RUSUHFLVHFRQWURORIGLPHQVLRQVDQGTXDOLW\RIWKH'±REMHFWLQWKHSURFHVVRIVHOHFWLYHODVHUPHOWLQJWKHQHZ
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PHWKRGDQGDSSDUDWXVKDYHEHHQHODERUDWHGZKLFKDOORZQRWRQO\PRQLWRUWKHWHPSHUDWXUHDQGGLPHQVLRQRIPHOW
EXWDOVRDOORZPRQLWRUDGLPHQVLRQVRIWKH'REMHFWZLWKPLFURQDFFXUDF\
:KHQVLQWHULQJRIWKHPXOWLPDWHULDOREMHFWZLWKKLJKDFFXUDF\SDUWLFXODUDWWHQWLRQKDVEHHQJLYHQWRVKULQNDJH
DQG GLVVROXWLRQ 6SHFLDOPHWRGRORJ\ RI WKHPXOWLPDWHULDO REMHFW VLQWHULQJ LV SURSRVHG IRU EHWWHU DFFXUDF\ RI '
REMHFWSURGXFWLRQKDYLQJUHJDUGVWRVKULQNDJHDQGGLVVROXWLRQ

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